The ethanol and water extracts of Sansevieria trifasciata leaves showed dose-dependent and significant (P < 0.05) increase in pain threshold in tail-immersion test. Moreover, both the extracts (100 -200 mg/kg) exhibited a dose-dependent inhibition of writhing and also showed a significant (P < 0.001) inhibition of both phases of the formalin pain test. The ethanol extract (200 mg/kg) significantly (P < 0.01) reversed yeast-induced fever. Preliminary phytochemical screening of the extracts showed the presence of alkaloids, flavonoids, saponins, glycosides, terpenoids, tannins, proteins and carbohydrates.
Introduction
Sansevieria trifasciata (Ruscaceae) is commonly known as snake plant or mother in-law's tongue,an evergreen herbaceous perennial plant found throughout Malaysia (Anonymous., 2005) and has been traditionally used by Orang Asli in Perak, Malaysia for the treatment of ear pain, swellings, boils and fever. We found no relevant literature substantiating the uses indicated. Phytochemical screening of the plant has shown the presence of carbohydrates, saponins, glycosides (Yoshihrio et al., 1996) , steroids (Yoshihrio et al., 1997) in the leaves since no data are till now reported on the claimed activities. The purpose of the present study was to evaluate the analgesic effect of the ethanolic and water extracts using different acute and chronic models of pain in mice and rats and also to evaluate their antipyretic effects in brewer's yeast-induced pyrexia in rats.
Moreover, the extracts were subjected to preliminary phytochemical screening for the detection of various plant constituents (Trease and Evans, 2002) .
Animals
Swiss mice (18-20 g) and Wistar rats (150-200 g) of either sex kept at the Laboratory Animal House of Masterskill University College of Health Sciences, Cheras, Malaysia were used. The animals were housed under standard environmental conditions and had free access to standard pellet diet and water ad libitum.
Acute toxicity studies
The method described by (Lorke., 1983 ) was employed in the determination of the LD 50 . Mice were separated into two sets of five groups of animals, each consisting of five male and female mice (N=5). They were fasted overnight and then were administered with the EtOH and water extracts orally at the following doses; 1, 10, 100, 1000, and 2000 mg/kg. Animals were observed for 24 hr after treatment and the final LD 50 value was calculated as the square root of the product of the lowest lethal dose and highest non-lethal dose
Mouse writhing assay
The method of (Koster et al., 1959 ) was used. The EtOH and water extracts (100-200 mg/kg, oral) and acetylsalicylic acid (100 mg/kg, s.c.) was administered to mice 60 and 30 mins respectively, before intraperitoneal injection of acetic acid (0.6%, v/v in saline, 10 ml/kg). 10% v/v propylene glycol was used as the control. The number of writhes was counted for 15 min.
Tail-immersion test
Mice were divided into six groups each containing five animals. The lower 5 cm portion of the tail was immersed in a beaker of water maintained at 55 ± 0.5 °C (Janssen et al., 1963) . The time in seconds for tail withdrawal from the water was taken as the reaction time, with a cut-off time of immersion set at 10 seconds. The reaction time was measured 1 hr before and 1 hr after oral administration of EtOH and water extracts (100-200 mg/kg) or 10% v/v propylene glycol (10 ml/kg). Morphine (10 mg/kg) was administered subcutaneously, 30 mins before the test.
Formalin test
The method used was similar to that described previously by Shibata et al. (1989) . Twenty micro liters of 1% v/v formalin was injected subcutaneously into the right hind paw of mice. The time in seconds spent in licking and biting responses of the injected paw was taken as an indicator of pain response. Responses were measured for 5 mins after formalin injection (first phase) and 15-30 mins after formalin injection (second phase). The EtOH and water extracts (100-200 mg/kg, oral) and acetylsalicylic acid (100 mg/kg, s.c.) were administered 60 and 30 mins, respectively, before formalin injection. Control animals received 10% v/v propylene glycol (10 ml/kg).
Antipyretic activity
Antipyretic activity of drug was measured by slightly modifying the method described by Adams et al. (1968) . Rats were fasted overnight with water ad libitum before the experiments. Pyrexia was induced by subcutaneously injecting 20% w/v brewer's yeast suspension (10 ml/kg) into the animal's dorsum region. Nineteen hrs after the injection, the rectal temperature of each rat was measured using a thermometer. Only rats that showed an increase in temperature of at least 0.7 °C were employed for the experiments. The EtOH and water extracts (100-200 mg/kg) and 10% v/v propylene glycol solution (10 ml/kg) was administered orally and the temperature was measured at 0, 1, 2 and 3 hrs after drug administration.
Statistical analysis
All data were expressed as mean ± S.D. and analyzed statistically by using Student's t-test and paired t-test. A difference was considered significant at P<0.05.
Results and discussion

Acute toxicity studies
The LD 50 in mice for the EtOH and water extracts was estimated to be 1513.5 ± 21.5, 1426 ± 43.6 mg/kg, p.o. respectively. During observation the animals exhibited decreased mobility, respiratory distress (gasping) with eventual immobility but without convulsions or loss of righting reflex prior to death.
Analgesic effects
In the mouse writhing assay, EtOH and water extracts caused a significant and dose-dependent inhibition of the control writhes ( Table 1 ). The inhibition produced by the highest dose (200 mg/kg) of the extracts was significantly (P < 0.01) lower than that by acetylsalicylic acid (100 mg/kg).The effect of EtOH and water extracts on tail-immersion tests are shown in (Table 2) . These extracts showed a dosedependent inhibition of pain with the EtOH extract being more active than the water extract. There was a significant, dose-dependent inhibition of both phases of the formalin-induced pain response in mice, with a more potent effect on the second than the first phase (Table 3) . Values are mean ± S.D. a P < 0.01, b P < 0.001; Significantly different from control; Paired t-test. N=6.
Antipyretic effects
The water extract of S. trifasciata did not show significant effect on pyrexia induced by yeast while the EtOH extract (200 mg/kg) significantly (P < 0.01) reversed yeast-induced fever (Table 4) . 
Discussion
Several tests (acute and chronic) were employed in evaluating the analgesic effect of the EtOH and water extracts of S. trifasciata. It is necessary to apply tests which differ with respect to stimulus quality, intensity and duration, to elucidate the analgesic properties of a substance using behavioral nociceptive tests (Tjolsen et al., 1992) . The results obtained indicate that the extracts possess a moderate dose-dependent analgesic effect on the various pain models used. A potent inhibitory effect was exerted by both the extracts on the mouse writhing assay (a test useful for evaluating mild analgesic non-steroidal anti-inflammatory agents). This suggests that the analgesic effect of the extract may be peripherally mediated. The extracts also had a significant effect in the tail-immersion test. Centrally acting analgesic drugs elevate pain threshold of animals towards heat and pressure. The effect of the extract on this pain models indicates that it might be centrally acting. The extracts inhibited both phases of the formalininduced pain with a more potent effect on the second than the first phase. The formalin pain test is useful for evaluating the mechanism of pain and analgesia. Drugs which act centrally, such as narcotic analgesics, inhibits both phases of pain in this model peripherally acting drugs, such as acetylsalicylic acid or indomethacin, only inhibit the late phase (Santos et al., 1994) . The water extract of S. trifasciata did not show any significant effect on brewer's yeast-induced fever in rat; however EtOH extract (200 mg/kg) significantly reversed yeast-induced pyrexia. The results obtained in this study indicate that the extracts possess mild analgesic properties. This seems to provide a rationale for the use of this plant in fever and inflammatory disorders.
